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OBSERVATION OF TEiE RUSSIAN MQW PROBE "LUtJA 10" 

H. Kaminski 

The moon probe Luna 10 was launched in USSR on 31. Uirch IQC-o. As 
i n  earlier probe experiments, Luna 10 was l i f t e d  by a boo-;tRr veiitirrle to 
a parking orbit around the earth and then launched h n ?  t h i s  pat-king 
orbit on its way to the moon. The cQS?AR ciesi::nation of Ltur,a 18 i s  .:(;66 
27 A. 
height of about 150 km and is probably idantical w i t h  t h e  carr ier  \tni;icLe 
U c h  lifted the moon probe and the propulsion un i t  of the 1zt.tctr ip..i, z 
parking orbit around the earth. 

1. Introduction 

Another body with the designation 1966-27 S orbited the e - ~ r t h  se 

I I 

Detailed study of the physical s t a t e  of the space between a w t h  J 

J 

and moon is a control l ing prerequisite for acy swn-manned or manned y c -  
3ect for reaching the Anom. On the basis oi these pmblmzt2cs, both tjr 

I )  'JS and the USSR have carried out in recent years 3 larFe nm.t\t*r r f  expwi- 
menta, e.+, the satellites of the IW, Ranrrer, and l'3oneer oor tcs  :f tKe ,j 
US and the Luna series of the USSR w h i c h  reached B clSmix u i t h  the sw.- 
Csssful mft  landine of Luna 9 on the mon ( ~ e f .  11. :;irice t h 6 . q -  T.ist 
l i k e  the X ; i R  c r v t a i n l y  in ta ids  to place not only autrrmstic weoaswirir: 
8kt. icns on the moon but also manned landings, the following questinns 
result: 

1) btemination of the tanperatme regime of the moon surface. 
Measurments have already been made frm! the earth but are subjr-ct to the 
restricting influence of the terrestrial atmsphere. 

and sieieorite showere in the area between earth and 1 ~ 0 0 t i o  
t icdar inwr+arace since t h e  moon $ 0 0 ~  rnt p:>sqmss an 8t.m @ern Ejiiii.h 
would dliald the surface o f  the moan f r o m  the greater parb of the 
me tcs ri te ti. 

2) Determination of the frequency and distriblition of m e t v r i ? . ~ s  
This hqis p i r -  
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4) 

r)etanninat;ion of the maRnetiu f i e l d  of the I ~ ~ O O I I  in ro-nid t4- 
in tens i ty  and orientation. 

vestigation of the homogeneity of this field. 
interest for questions concerning tbe creation of  the moon, 

5) Investigation of the radiation components of the moon suz-facs, 
e.g., radioactivity.  This is o f  importancs for manned exploration cf the 
moon because it can be assumed as cer tain that the surface of the noon 
behaves i n  regard to radiation d i f f e renuy  $mu the surface of the earth. 
This i s  due to the fact that the surface of the eagth is shielded by I t s  
atmosphere against  dire& radiat ion from spaae and fwm the sun. Only 
secondary radiation components of a s  primary space radiation rwch the 
surface of the earth, However, cosmic and solar radiation ac t s  directly 
on the surface of the moon. During radio-observation v f  the TOW ;)robe 
Lunik 2 in September 1959, the author drew at tent ion to an i a n i s a t i c n  of  
the  moon surface and its boundary areas from changes (obsesvd by 'niz;l) of  
the radio waves i n  the  2 0 4 c / s  range emitted shortly before the impact of 
the p-robe. 

Prbr to  a manned m a n  project, the above questionp must he clari- 
fied sufficiently to result in the necessary safety far exsccting the 
experiment. The in t ens i ty  of treatment of these questions i n  the re- 
search program of the two space-flight nations will pemit lodical con- 

Determination of  the gravitational field of the umon m i  in- 
This is of  par t icu lar  

i-, 
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elusions i n  regard to the contemplated manned moon explo~ations. " >i ! 

2. Observational Facilit ies 

The tranaaitted fsequency of 183.535 Mc/s of  Luna 10 was known froxi 
the Luna-9 experiaent and through comunicationv reaching the lnstitrrte 
( I n s t i t u t e  for datellite and Space Research of the Astronomical Observa- 
tory of the City of Bochum) from Russia. Work on the 2O-m parabolic 
antenna of the Ins tS tu te  had progressed suf f ic ien t ly  a t  this t h e ,  .so 
that the azinuth and elevation units and indicator  instruments of the 
antenna were operational. A crossed dipole antenna of the Fuba I:o.npmy 
was moW& provisionally on the Cassegrain reilector o f  athe antenna 
(Fig Measuring of the diagram o f  the provisiaml receiving 
ante Tim Sonp~ny 
for '&he control. system of the antenna colla5orated in the expcrimert b;r 
voluntarily mrking overtime. This made possible t apora ry  pmvisiand. 
operatian of the ahtenna inst ,allatian.  With the assistance of otk,er 
finus and axthori t ies ,  it was possible to mwplete the i n s t d l a t i o : ?  suf- 
ficiently so that transarissions from the moon probe Luna 10 muki be 

an antenna lobe Kith an aperture of 12". 

received. 
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antenna with the b.d-0.f maximum adjustable flald intensity. lbr c o r i l s ~ ~ ’ 1  
of the receiving frequency, a decade XUA was rPrnote-contmlf ed f x n  t&e 
central standard t ihe and frequency installation fihocia & ,khwar2, T y p  
CAC, and salectively switched to the input of the converter for e a h d i s h -  
inC: the accurate receiving frequency. 
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Fig. 3 Diagram of receiving fnstallation for Luna 10. 

LWZEND: a - 20-n parabolic antenna with crpssed dipole; b - converter, 
tape tone; c - antenna value, Tolefurken; d - osciuosmpe; 
e - reference; f - standard time and frequency i n s t d l a t h m ;  
g - receiver: h - magnetic tape, Telafden; i - VI:F and UHF 
measuring receiver; k - digital converter; 1 - intenr,ediete 
frequency converter; m - field-intensity recorder; n - ~yhase- 
lock traoking filter, interstate; o - fYsguency wuntor; p - 
digital printer; q - Doppler-frequency recoder; r magnetic 
-9. 

From the antenna distributor, tfie intermediate frequency for m i n  
recaption was transaoitted to a short-uave receiver Collins R-30. 
intermediate frequency of 455 kc/s was chaqed by an intermediate- 
frequency converter to 50 kc/s. 
reached a phase-lock tracking filter with suL8equen-t frequency mute r /  
d i q i  t a l  printer and doppLerSfrequency reoorder (Fig. IC) . 
miss band wiais;tr o i  a e  tracking filter was 10 G ~ S .  Tire convertmi inter- 
mediate frequency was directly recorded on an Ampex magnetic tape F’R-1300 
w i t h  the addit ion of tho demodulated skgnal krcsa the trackitis fi2tar.  
Tim law-freqirency output of the k’d-receiver R-330 was record& on a 
magnetic-tape inritrmsnt, Type Telefunken M-5. 

“he 

The converted intemediato freluency 

Ttre q u l  valor; ip 
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O r b i t a l  p r i o d  2 hours 58r15" 
Orbital inclination b lunar equator 71O54' 

1966-27-A LUNA10 4.4.1966 

H L  

Fig. 7 - Recorc3ng of Doppler Fig. 8 - L ~ n a  30. 1 - t d m e t a r i n a  
effect f r o m  1720 to 1736 QMT. transmitter; 2 - satel l i te  brvy; 

3 = separation system o f  FatelUte;  
4 - navigational. star sensors; 5 - 
space-propulsion unit. 

5. Doscription of Probe 

Luna 10 consisted of two conponents, the a c t u d  moon s a t e l l i t e  ar,d 

unit was ordered to ignite i n  order to reduce vdocity fr~m 2.1 kn/sec to 
1.25 m/sec. 
moon. 
satel.lite. 
and oressure was 850 mm HE iRef. 2). 

the sr t ; in~e -p~p~i l .~ .? i~n  nit (fig:, 8). A t  18Wl,30n hr 9NTS the p ~ ~ p o l ~ - i o n  

T h i s  deflected tho moon satsl l i te  in tn  an orbit sntmnc! t h e  

The tmperature of t$e satellite varied between 24 and LaD L" 
Twenty r.inut;es later the pmpulsion unit was smarate:i fmr: tne 
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6. summary 

W i t h  the almost cornplatad 204 parabolic antenna of the lnat . l i ,ute  
for Satallite and Space Research of the Astronomical Observatory GI. t21e 
City of Bochua, i t  was possible b receive, t h l o q h  temprary h p m v j  73- 
tion, the tranaaissions of the Russian moon probe Luna 10 on a frsrjuency 
of 183,533 Nc/s between 3 and 5 April 1966, Tdanetering, field i n t en -  
s i t y  and Doppler effect were received and recorded perfectly over the 
distanae to the moon, The maldmm of the f i e l d  i n t e n s i t y  remtded was 
around 7 to 8 dE above the noise level. Observations were discontinued 
after 5 April. 1966. 
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